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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a photosensitive resin composition, photosensitive printing plate using the 
same, and a method of manufacturing printing master plate. More particularly, it relates to a photosensitive resin com- 
position used for a photosensitive printing plate that has especially a high sensitivity, a high resolution, and an excellent 
storage stability which is curable on exposure to visible laser light, a photosensitive printing plate using the same, and 
a method of manufacturing a printing master plate from the photosensitive printing plate. 

10 

BACKGROUND OF THE INVENTION 

[0002] A photosensitive printing plate in which photosensitive layer and a oxygen-barrier layer are sequentially lam- 
inated on a substrate has been widely used in the offset printing heretofore. With the aid of the recent technological 

15 advancement of electronic devices, the speed of manufacturing a printing master plate has been greately increased, 
since a process from writing a manuscript, input of image data, editing, proofreading to manufacturing of a printing 
master plate has been placed as a whole under control of a computer system even in the field of printing. 
[0003] Exposure to a visible laser light is suitable for a high speed plate manufacturing, because argon laser of a 
wavelength of 488 nm is especially preferred due to the maskless exposure. As a photosensitiveprinting plate suitable 

20 for such a laser exposure, one for instance, as typically disclosed in the specification of U.S. Patent No. 3,1 06,466 and 
the like is proposed. However, the aforementioned photosensitive printing plate does not have a wide range of wave- 
lengths in photosensitivity enough to have the feature of the laser exposure fully exerted. For the reason, a photosen- 
sitive printing plate was proposed in Japanese Patent Application No. SHO 60-239,736 (hereinafter abbreviated as JP 
-A- 60- 239,736 and the abbreviation is generally applied to the other) in which a sensitizer comprising an s-triazine 

25 compound was contained and thereby the photosensitive range of wavelengths was expanded to a range from near 
ultraviolet to visible light. 

[0004] The-photosensitive-printing-pIate-thus.proposedJ^ 

that the degree of distinctiveness of pattern elements ( hereafter simply referred to as degree of pattern distinctiveness 
or pattern distinctiveness ) after exposure and development is poor, part of unexposed resin is left behind, and much 

30 time is required for inspecting chipping or peeling off of pattern edges, which cause the working efficiency to be lowered. 
[0005] In order to improve the degree of pattern distinctiveness, a method was proposed in JP- A- 5- 72739 in which 
transparent inorganic particles were added in the oxygen - barrier layer of a photosensitive printing plate. A sensitivity 
was degraded because of the additive being inorganic particles and thereby the sensitivity was not able to reach a 
necessary level for a high speed plate manufacturing. 

35 [0006] In light of such a present state, the inventors have conducted intensive investigations on the above- mentioned 
problems. It has been found that a photosensitive resin composition comprising the following components of an opti- 
cally-radical-generating agent that generates a radical in the mass of the resin composition on exposure to light of a 
specific wavelength, an acid- generating agent that generates an acid on exposure to light of a shorter wavelength 
than the above - mentioned specific wavelength and a chemical compound developing a color with the action of the 

40 acid, is capable of being sensitive on exposure to visible' laser light, and that a photosensitive printing plate with the 
resin composition layer laminated thereon has good characteristics such as a high sensitivity, a high resolution power, 
easy handling, and good storage stability. Besides, a method of manufacturing a printing master plate has been also 
found. The present invention has been completed on the basis of the above findings. 

45 SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide a photosensitive resin composition used for manufacturing 
a photosensitive printing plate which is capable of a sensitive exposure to visible laser light. 
[0008] It is another object of the present invention to provide a photosensitive printing plate or pre- sensitized plate 
50 ■ which has a layer of the above-mentioned photosensitive resin composition laminated on a substrate and which is 
capable of not only being handled with ease, but also being stored with good stability for a long term. 
[0009] It is a further object of the present invention to provide a method of manufacturing a printing master plate from 
the above-mentioned photosensitive printing plate. 

[001 0] The present invention relates to a photosensitive resin composition comprising a polymeric binder, a monomer, 
55 a photopolymerization initiator generating radicals on exposure to visible light of a wavelength of 400 to 700 nm which 
is selected from titanoce compounds, an optical ly-activatable - acid - generating agent generating an acid on exposure 
to light of a wavelength of 200 to 380 nm, which is selected from the group consisting of trichloroacetoamide, N-ethyl- 
tribromoacetoamide, p-nitro-a,a,a-tribromoacetophenone, a,a,a-trichloroacetophenone, 2- tribromomethylsulfonyl- 
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6-methoxybenzothiazole, 1 -methyl-2- tribromomethylsulfone-benzoimidazole and 2-tribromomethylsulfonyl-5-ni« 
trobenzothiazole and a color former developing a color in the presence of the acid, to a photsensitive printing plate 
using the same, and to a method of manufacturing a printing master plate. 

[0011] A photosensitive resin composition according to the present invention has a wide range of wavelengths of 
5 light to which the resin composition is sensitive on exposure and forms a good image with visible laser. A photosensitive 
printing plate manufactured by using the resin composition has a high degree of pattern distinctiveness , an easy 
handling characteristic, and an excellent working efficiency. 

[0012] In manufacturing a printing master plate from the photosensitive resin composition, a photosensitive printing 
plate is exposed to visible light of a wavelength of 400 to 700 nm in image wise configuration and further subjected to 
10 radiation of a wavelength in the range of 200 to 380 nm which is shorter than that of the former. The above-mentioned 
method is simple and easy, and therefore industrially useful. 

DETAILED DESCRIPTION OF THE INVENTION 

• 15 [0013] The photosensitive resin composition comprises, as described above, a polymeric binder, a monomer, a pho- 
topolymerization initiator generating radicals on exposure to visible light of a wavelength of 400 to 700 nm which is 
selected from titanocene compounds, an optically-activatable acid generating agent generating an acid on exposure 
to light of a wavelength of 200 to 380 nm, which is selected from the group consisting of trichloroacetoamide, N-ethyl- 
tribromoacetoamide, p-nitro-a,a,a-tribromoacetophenone, a, a, a-trichloroacetophenone, 2-tribromomethylsulfonyl- 

20 6-methoxybenzothiazole, 1-methyl-2-tribromomethylsulfone-benzoimidazole, and 2-tribromomethylsulfonyl-5-ni- 
trobenzothiazole and a color former developing a color in the presence of the acid. The polymeric binders which can 
be preferably used in the present invention include copolymers from monomers selected from the group comprising 
of acrylic acid, methacrylic acid, methyl acrylate, methyl methacrylate, ethyl acrylate, ethyl methacrylate, propyl acr- 
ylate, propyl methacrylate, butyl acrylate, butyl methacrylate, hydroxyethyl acrylate, hydroxyethyl methacrylate, hy- 

25 . droxypropyl acrylate, hydroxypropyl methacrylate, benzyl acrylate, benzyl methacrylate, phenoxyacrylate, phe- 
noxymethacrylate, isobornyl acrylate, isobornyl methacrylate, glycidyl acrylate, glycidy! methacrylate, styrene, a-methyl 

styrene^-o^-m^or-p^-hydroxy^ 

mide, N-methylol acrylamide, N-methylol methacrylamide, N-butoxymethyi acrylamide, N-butoxym ethyl methacryla- 
mide, aery Ion itrile, methacrylonitrile and the like. Monomers having a carboxyl group such as acrylic acid or methacrylic 

30 acid may be preferably mixed into the components of copolymerization at about 5 to 40 wt % because development 
can be conducted in a alkaline aqueous solution. 

[0014] The above-mentioned high polymeric binders each may be preferably contained at 1 0 to 85 wt % relative to 
the total weight of the high polymeric binder, a monomer, an initiator of photopolymerization, an optically-activatable 
acid generating agent, and an acid- activated color former. When the content of a binder is lower than 1 0 wt %, a film 

35 forming characteristic becomes poor and with more than 85 wt % a degree of endurance in printing is also lowered. 
[0015] The monomers which can be used in the present invention include the above-mentioned monomers used in 
synthesis of the above-mentioned high polymeric binders and besides preferably include a multifunctional monomer 
selected from the group consisting of ethylene glycol diacrylate, ethylene glycol dimethacrylate, triethylene glycol di- 
acrylate, triethylene glycol dimethacrylate, tetraetylene glycol diacrylate, tetraethylene glycol dimethacrylate, propylene 

40 glycol diacrylate, propylene glycol dimethacrylate, trimetylol propane triacrylate, trimetylol propane trimethacrylate, 
tetramethylol propane tetracrylate, tetramethylol propane tetramethacrylate, pentaerythritol triacrylate, pentaerythritol 
trimethacrylate, pentaerythritol tetraacrylate, pentaerythritol tetramethacrylate, dipentaerythritol pentaacrylate, dipen- 
taerythritol pentamethacrylate, dipentaerythritol hexaacrylate, dipentaerythritol hexamethacrylate and the like. 
[0016] The content of a monomer is preferably adjusted in the range of 15 to 70 wt % relative to the total weight of 

45 a high polymeric binder, the monomer, a photopolymerization initiator, an optically-activated acid generating agent, 
and an acid-activated color former. When a content is lower than 15 wt %, poor optical hardening occurs and thereby 
a degree of printing endurance and chemical resistance do not reach a level of practical use, and with more than 70 
wt % a film forming characteristic becomes poor. 

[0017] The photopolymerization initiators of the present invention which each generates a radical on exposure to 
so visible light of a wavelength from 400 to 700 nm preferably include at least one compound selected from the group 
consisting of titanocene compounds. 

[0018] The titanocene compounds represented by the following formula are used in a useful manner. 



55 
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[0019] In the presence of an initiator selected from the above-mentioned photopolymerization initiators, as needed, 
at least one compound can be added that is selected from the group comprising of benzophenone derivatives such 
as benzophenone, 4, 4* -bis (dimethylamino)benzophenone, ^S'-dimethyl^-methoxy-benzophenone and the like, an- 
thraquinone derivatives such as anthraquinone, 2-methyl anthraquinone, 2-ethyl anthraquinone, tert-butyl anthraqui- 

20 none and the like, benzoine alkyl ether derivatives such as benzoin, benzoin methyl ether, benzoin ethyl ether, benzoin 
propyl ether and the like, thioxanthone derivatives such as 2-chlorothioxanthone, diethyl thioxanthone, isopropyl thi- 
oxanthone, di-isopropyl thioxanthone and the like, acetophenone derivatives such as acetophenone, 2,2-dimethoxy- 
2-phenylacetophenone, 2-hydroxy-2-methyl propiophenone, 4'-isopropyl-2-hydroxy-2 - methyl propiophenone, 2-me* 
thyM-[4-(methylthio)phenyl]-2-morpholino-1 -propane and the like, 2,4,6-(trichloromethyI)triazine, 2-(o-chlorophenyl)- 

25 4,5-diphenyl imidazolyl dimer, 9-phenyl acridine, 1,7-bis (9-acridinyl)heptane, 1,5-bis(9-acridinyl)pentane, 1,3-bis 
(9-acridinyl)propane, 2-benzil-2-dimethylamino-1 -(4-morpholinophenyl)-butane-1 -one. 

[0020] Xhexontent-of_a_photopolymerizationjnitiatorJ^ 

the total weight of a high polymeric binder, a monomer, the photopolymerization initiator, an optically-acid-generating 
agent, and an acid-activated color former. When a content is lower than 1 wt %, optical hardening becomes poor and 

30 thereby a degree of printing endurance and chemical resistance do not reach a level of practical use, and with more 
than 30 wt % a degree of printing endurance becomes again poor. 

[0021 ] The optically-activatable acid generating agents each used in combination with a photopolymerization initiator 
which each generates an acid on exposure to light of a wavelength from 200 to 380 nm include a compound comprising 
of halogenohydrocarbons such as carbon tetrabromide, iodoform, hexachloroethane, 2,2,2-tribromoethanol, p-ni- 

35 trobenzotrichloride, benzotribromide, a.a^c^oc'.a'-hexachloroxylene, dichlorobromomethane, 2-co,<o,a>-trichlrome- 
thyl-6-nitrobenzothiazole, (o.co.to-tribromoquinaldine, 4-G>co,a>-tribromomethylpyridine, and the like, halogen-containig 
ketones such as trichloroacetoamide, N-ethyl-tribromoacetoamide, p-nitro- a , a, a -tribromoacetophenone, a,a,ot- 
trichloroacetophenone, and the like, sulfoxides such as pentabromodimethyl sulfoxide, sulfones such as hexabro- 
momethyl sulfone, trichloromethyl phenyl sulfone, hexachlorodimethyl sulfone, thiazoles such as 2-tribromomethylsul- 

40 fonyl-6-methoxy-benzothiazole, 2«tribromomethylsulfonyl-5-nitrobenzothiazole, imidazoles such as 1 -methyl-2-tribro- 
momethyl sulfone-benzoimidazole, 1 -methyl-2-tribromosulfone-benzoimidazole. 

[0022] Among the above-mentioned acid generating agents, the following compounds can be preferably used, which 
are trichloroacetoamide, 2-tribromomethylsulfonyl-6-methoxy-benzothiazole, 1 -methyl-2-tribromom ethyl sulfone-ben- 
zoimidazole, 1 -methyl-2-tribromosulf one-benzoimidazol. 
45 [0023] The compounds which each develops a color or color formers comprise the following ones, which are, the 
triphenylmethane-phthalide based compounds such as 
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(CH 3 ) 2 N 




N(CH 3 ) 2 



(CaHgJgN 




N(C 2 H 5 )2 



,the indolil phthalide based compounds such as 



(CH 3 ) 2 N 




CI 



C2H5 



,the leucoauramine based compounds such as 
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N(CH 3 ) 2 




N(CH 3 ) 2 




r H -S^Q-CH 2 -Q-!l-lH 





N(CH 3 ) 2 



N(CH 3 ) 2 



20 



25 



(CH 3 ) 2 N-^^»C-^^-M{CH 3 ) 2 
^ S0 2 




30 



CH 3 



t the spiropyrane based compounds such as 



35 



40 



45 




N(C 2 H*) 2 



,the rhodamine lactam based compounds such as 
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(CH3) 2 N 




,the triphnylmethane based compounds such as 




,the azaphthaltde based compounds such as 




,the chromenoindole based compounds such as 
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[0024] Among the above-mentioned compounds, the triphenylmethane-phthalide based compounds, the fluoran 
based compounds, the leucoauramine based compounds, and the rhodamine lactam based compounds, especially 
the following compounds, which are: 




N<CH 3 ) 2 N(CH 3 ) 2 
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each of which has a high color developing ability. A photosensitive printing plate using the same shows an excellent 
pattern distinctiveness and a change in the characteristics after a long term storage is small. Therefore, it is preferably 
used. 

[0025] It is preferred that the contents of an optically acid generating agent and an acid activated color former are 
respectively adjusted in the same range of 0.001 to 5 parts by wt relative to the total 1 00 parts by wt of a high polymeric 
binder, a monomer, a photopolymerization initiator, the, an optically-acid-generating agent, and an acid-activated color 
former. When contents are lower than 0.001 parts, pattern distinctiveness is not improved and on the other hand with 
more than 5 parts not only a sensitivity, but a degree of printing endurance are reduced. 

[0026] A photosensitive resin composition according to the present invention can be, as needed, mixed with a solvent 
selected from the group comprising of ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, propylene 
glycol monomethyl ether, propylene glycol monoethyl ether, diethylene glycol monomethyl ether, diethylene glycol 
monoethyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether, propylene glycol monomethyl ether 
acetate, propylene glycol monoethyl ether acetate, 2-methoxybutyl acetate, 3-methoxybutyl acetate, 4-methoxybutyl 
acetate, 2-methyl-3-methoxybutyl acetate, 3-methyl-3-methoxybutyl acetate, 3-ethyl-3-methoxybutyl acetate, 
-2^ethoxybutyli^^ 

lymerizatioh inhibitor such as hydroquinone, hydroquinone monoethyl ether and the like, with silicone resin based or 
fluoropolymer based defoamer, with anionic, cationic, or nonionic surface active agent, and with a mat agent such as 
silica or the like, wherein all the above-named additives are publicly known. 

[0027] A photosensitive printing plate according to the present invention is manufactured by laminating a photosen- 
sitive resin composition above mentioned on a substrate. An oxygen-barrier layer, as needed, can be further laminated 
on the photosensitive resin composition layer on the substrate. 

[0028] As a substrate mentioned above, substances such as paper, polyethylene teiephthalate, iron, aluminum or 
the like each is suitable for it. An aluminum plate treated by surface treatments such as mechanical surface graining 
or anodic oxidation and , if necessary, sealing or the like is especially suitable for the substrate. 
[0029] A linear organic high polymer such as polyvinyl alcohol or water-soluble nylon which exerts a high effect of 
intercepting penetrating oxygen and shows a high solubility in water or an alkaline aqueous solution is preferably used 
as an oxygen-barrier layer. The dry thickness is preferably set in the range of 0.1 to 10 urn. When a thickness is set 
at less than 0.1 urn, no oxygen intercepting effect is observed and with a thickness more than 1 0 urn an optical sensitivity 
is impeded. 

[0030] A photosensitive printing plate is prepared by coating on the substrate a photosensitive resin composition 
alone or, as needed, together with other additives such as a solvent, a dispersing agent, a defoaming agent, individually 
or in combination, by means of a whirler, a roll coater , a reverse coater, an electrostatic coater, a spin coater, a bar 
coater or the like so as to have the dry thickness controlled to be 5 to 1 0 g/m 2 . In order to apply an oxygen-barrier layer 
on the layer of a photosensitive resin composition, a linear organic high polymer devolved in water or an organic solvent 
such as alcohol is coated on the photosensitive resin composition layer by means of a bar coater, a whirler, or the like. 
[0031 ] A photosensitive printing plate is exposed directly to visible light such as argon laser or the like, when energy 
of laser is preferably set in the dose range of 0.03 to 5 mJ/cm 2 . After imagewise exposure to argon laser and devel- 
opment, another exposure to light of a wavelength of from 200 to 380 nm is conducted, in whole or in part, on the 
surface of the developed sensitive printing plate for the purpose of manufacturing a printing master plate. Development 
is carried out by means of dipping, spraying or the like, and a developing solution is selected from the group comprising 
of an organic substance such as monoethanol amine, diethanol amine, triethanol amine, tetramethyl ammonium hy- 
droxide and the like, and an aqueous solution of sodium hydroxide, potassium hydroxide, sodium carbonate ammonia 
and the like. 

[0032] Next, the present invention will be further illustrated in the following examples of its practice, but it should be 
strictly understood that the invention is not limited thereto. 
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EXAMPLE 1 

[0033] The following components numbered 1 to 10 were kneaded at respective parts by wt, as shown bellow, to 
prepare a homogeneous photosensitive resin composition, which were: 

1. a hight polymer binder composed of 50 
parts by wt of methyl methacrylate, 
2 0 parts by wt of acryl acid, 20 
parts by wt of 2-hydroxyethyl methacrylate, 
10 parts by wt of benzil methacrylate/ 

50 p ar ts by wt 

. 2- trimethylol propane triacrylate, 10 parts by wt 



3. a triazine compound having the 
following structural formula , 




3 parts by wt 
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4„ a titanocene compound having the 
following structural formula , 




5- an acridine compound having the 
following structural formula, 




- — 10 parts by wt 



' 3 parts by wt 

6 . methylhydroquinone as a polymerization 

inhibitor, 0.05 parts by wt 
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7 . an acid — activated color former having 
the following structural formula, 




N(CH 3 ) 2 



0 . 1 parts by wt 

8. trichlroacetoamide, 0.1 parts by wt 

9 . propylene glycol monoethyl 

ether acetate, 100 parts by wt 

10. 3-methyl-3-methoxybutyl acetate 50 parts by wt 



[0034] The above - mentioned photosensitive composition was coated on an aluminum plate of a thickness of 0.3 
mm which had been treated by an anodic oxidation and sealing processes with a whirler so as to obtain a coated layer 
at a dry thickness of 3 g/m 2 . Then, the aluminum plate were dried at 100 °C for 2 min. to give a dry photosensitive 
resin composition layer on the surface of its own. A polyvinyl alcohol aqueous solution of 20 % in concentration, of 

35 which the degree of saponification was 80 mol % and the degree of polymerization was 500, was coated on the surface 
of the dry resin composition layer with a bar coater to give an overcoat of a dry thickness of 5 u.m. A photosensitive 
printing plate was prepared by drying such an overcoated plate. The photosensitive printing plate was then exposed 
to argon layer of a wavelength of 488 nm at a dose of 0.8 mJ/cm 2 in an imagewise configuration to thereby obtain the 
precursor of a printing master plate. After the exposure was conducted, a printing pattern was developed in a sodium 

40 carbonate.aqueous solution of a concentration of 0.5 % at 25 °C for 2 min. After drying the developed printing pattern, 
the pattern was further exposed to ultraviolet light from an extra-high pressure mercury lamp for 1 min. The thus obtained 
pattern was clearly distinctive in details and easy in handling, and excellent in working efficiency. 
[0035] After a gum liquid was applied on the surface, the printing master plate was used in a printing machine and 
150,000 sheets of good printed matter were obtained. 



EXAMPLE 2 

[0036] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
except replacing the color former used in Example 1 by the following compound with a loading of 0.1 parts by wt, that is, 
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N(CH 3 ) 2 



10 



15 




N(CH 3 ) 2 




N(CH 3 ) 2 



N(CH 3 ) 2 



20 



[0037] The handling characteristic and working efficiency were both good and after the application of gum liquid, 
printing was conducted with a printing machine. About 150,000 sheets of good printed matter were obtained. 



EXAMPLE 3 

[0038] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
25 except replacing 0.1 parts by wt of trichloroacetoamide used in Example 1 by 0.1 parts by wt of 2-tribromomethyl 
surfonyl-methoxybenzothiazole. The handling characteristic and working efficiency were both good in the same levels 

as4hoseJn-ExampleJ_and-after_the-application^ 

150,000 sheets of good printed matter were obtained. 

30 EXAMPLE 4 

[0039] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
except changing loading of the color former used in Example 1 to a loading of 0.05 parts by wt. The handling charac- 
teristic and working efficiency were both good in the same levels as those in Example 1 and after the application of 
35 gum liquid, printing was conducted with a printing machine. About 1 50,000 sheets of good printed matter were obtained. 

EXAMPLE 5 

[0040] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
40 except changing loading of acid generating agent used in Example 1 to a loading of 0.05 parts by wt. The handling 
characteristic and working efficiency were both good in the same levels as those in Example 1 and after the application 
of gum liquid, printing was conducted with a printing machine. About 150,000 sheets of good printed matter were 
obtained. 



45 EXAMPLE 6 



[0041] A manufacturing of a printing master plate was carried out in the same way as that described in Example 2, 
except changing the loading of the color former used in Example 2 to a loading of 2 parts by wt. The handling charac- 
teristic and working efficiency were both good in the same levels as those in Example 2 and after the application of 
so gum liquid, printing was conducted with a printing machine. About 1 50,000 sheets of good printed matter were obtained. 

EXAMPLE 7 

[0042] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
55 except changing the loading of the acid generating agent used in Example 1 to a loading of 2 parts by wt. The handling 
characteristic and working efficiency were both good in the same levels as those in Example 1 and after the application 
of gum liquid, printing was conducted with a printing machine. About 1 50,000 sheets of good printed matter were 
obtained. 
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EXAMPLE 8 

[0043] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
except replacing 0.1 parts by wt of trichlroacetoamide used in Example 1 by 0.1 parts by wt. of 1-methyI-2-tribromo- 
5 sulfone-benzoimidazole and replacing 0.1 parts by wt of the color former used in Example 1 by 0.1 parts by wt of the 
following compound, that is, 



(CH 3 ) 2 N 



15 




N(CH3) 2 



20 [0044] The handling characteristic and working efficiency were both good and after the application of gum liquid, 
printing was conducted with a printing machine. About 150,000 sheets of good printed matter were obtained. 

EXAMPLE 9 

25 [0045] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
except replacing the color former used in Example 1 by 0.1 parts by wt of the following compound that is, 



(C 2 H 5 ) 2 N 

30 



35 




[0046] The handling characteristic and working efficiency were both good and after the application of gum liquid, 
40 printing was conducted with a printing machine. About 1 50,000 sheets of good printed matter were obtained. 

COMPARATIVE EXAMPLE 1 

[0047] A manufacturing of a printing master plate was carried out in the same way as that described in Example 1 , 
45 except that a photosensitive resin composition composed of the remaining components after excluding the components 
of trichlroacetoamide and leucoauramine from the photosensitive resin composition used in Example 1 is used. The 
work for inspecting chipping or peeling off of pattern edges was difficult. 

[0048] After the application of gum liquid, printing was tried with a printing machine. Some stains were, however, 
found on printed matters and retouching was indispensable. 

50 

Claims 

1 . A photosensitive resin composition comprising a polymer binder, a monomer, a photopolymerization initiator gen- 
55 erating radicals on exposure to light of a wavelength of 400 to 700 nm which is selected from titanocene compounds, 

an optically-activatable acid generating agent generating an acid on exposure to light of a wavelength of 200 to 
380 nm which is selected from the group consisting of trichloroacetoamide, N-ethyl-tribromoacetoamide, p-nitro- 
a,<x,a -tribromoacetophenone, a,a,a-trichloroacetophenone, 2-tribromomethylsulfonyl-6-methoxybenzothiazole, 
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1-methyl-2-tribromomethylsulfone-benzoimidazole, and 2-tribromomethylsulfonyl-5-nitrobenzothiazole and a 
color former developing a color in the presence of an acid. 

The composition as claimed in claim 1 , wherein the acid generating agent is at least one compound selected from 
the group consisting of trichloroacetoamide, 2-tribromomethylsulfonyl-6-methoxy-benzothiazole, 1-methyl-2-tri- 
bromomethylsulfone-benzoimidazole. 

The composition as claimed in claim 1 , wherein the color former is selected from the group consisting of triphe- 
nylmethanephthalide compounds, fluoran compounds, phenothiazine compounds, indolylphthalide compounds, 
leucoauramine compounds, spiropyrane compounds, rhodamine lactam compounds, triphenylmethane com- 
pounds, azaphthalide compounds, and chromenoindole compounds. 

The composition as claimed in claim 3, wherein the color former is selected from the group consisting of triphe- 
nylmethanephthalide compounds, fluoran compounds, leucoauramine compounds, and chromenoindole com- 
pounds. 

The composition as claimed in claim 1 , wherein the color former is selected from the group consisting of 




mCHsh N{CH 3 ) 2 
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and 




z 



6. The composition as claimed in claim 1 , wherein the composition comprises, based on the weight of the composition, 
from 1 0 to 85 % by weight of the polymer binder, from 15 to 70 % by weight of the monomer, from 1 to 30 % by 
weight of the initiator and from 0.001 to 5 % by weight of each of the acid generating agent and the color former. 

7. The composition as claimed in claim 1 , wherein the polymer binder is selected from copolymers of monomers 
selected from the group consisting of acrylic acid, methacrylic acid, methyl acrylate, methyl methacrylate, ethyl 
acrylate, ethyl methacrylate, propyl acrylate, propyl methacrylate, butyl acrylate, butyl methacrylate, hydroxyethyl 
acrylate, hydroxyethyl methacrylate, hydroxypropyl acrylate, hydroxypropyl methacrylate, benzyl acrylate, benzyl 
methacrylate, phenoxyacryiate, phenoxymeth acrylate, isobomyl acrylate, isobomyl methacrylate, glycidyl acrylate, 
glycidyl methacrylate, a-methyl styrene, o-, m- f or p-hydroxystyrene, acrylamide, methacrylamide, diacetcne acr- 
ylamide, diacetone methacrylamide, N-methylol acrylamide, N-methylol methacrylamide, N-butoxymethyl acryla- 
mide, N-butoxy methyl methacrylamide, acrylonitrile, and methacrylonitrile, the monomer is selected from the group 

consisting_of_e%lene_glyco1_diacrylate,_^ 

glycol dimethacrylate, tetraethylene glycol diacrylate, tetraethylene glycol dimethacrylate, propylene glycol diacr- 
ylate, propylene glycol dimethacrylate, trimethylol propane triacrylate, trimethylol propane trimethacrylate, tetram- 
ethylol propane tetraacrylate, tetramethylol propane tetramethacrylate, pentaerythritol triacrylate, pentaerythritol 
trimethacrylate, pentaerythritol tetraacrylate, pentaerythritol tetramethacrylate, dipentaerythritol pentaaprylate, 
dipentaerythritol pentamethacrylate, dipentaerythritol hexaacrylate, and dipentaerythritol hexamethacrylate, and 
the color former is selected from the group consisting of triphenylmethanephthalide compounds, fluoran com- 
pounds, phenothiazine compounds, indolylphthalide compounds, leucoauramine compounds, spiropyrane com- 
pounds, rhodamine lactam compounds, triphenylmethane compounds, azaphthalide compounds, and chrome- 
noindole compounds. 

8. A photosensitive printing plate having a substrate and a layer laminated thereto made from a photosensitive resin 
composition according to claims 1 to 7. 

9. The printing plate as claimed in claim 8, wherein the photosensitive resin composition is coated on the substrate 
at a dry thickness in the range of 0.5 to 10 g/m 2 . 

10. The printing plate as claimed in claim 8, wherein an oxygen-barrier layer is coated on the photosensitive resin 
composition layer. 

11. The printing plate as claimed in claim 10, wherein the oxygen-barrier layer has a thickness in the range of 0.1 to 
10 u.m. 

12. A method of manufacturing a printing master plate comprising the steps of exposing the photosensitive printing 
plate according to claims 8 to 11 to light of a wavelength in the range of 400 to 700 nm imagewise in order to 
harden the resin composition layer, developing the printing plate, and further exposing the plate to light of a wave- 
length in the range of 200 to 380 nm. 



Patentanspruche 

1. Eine lichtempfindliche Harzzusammensetzung, die ein Polymerbindemittel, ein Monomer, einen Photopolymeri- 
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sationsstarter, der beim Aussetzen gegenuber Licht mit einer Wellenlange von 400 bis 700 nm Radikale erzeugt 
und der aus Titanocenverbindungen ausgewahlt ist, ein optisch aktivierbares, saureerzeugendes Mittel, das beim 
Aussetzen gegenuber Licht mit einer Wellenlange von 200 bis 380 nm eine Saure erzeugt und das aus der Gruppe 
bestehend aus Trichloracetamid, N-Ethyl-tribromacetamid, p-NitroKx.a.a-tribromacetophenon, ct.ct.a-Trichlorace- 
tophenon, 2-Tribrommethylsulfonyl-6-methoxybenzothiazol > 1 -Methyl-2-tribrommethylsulfonbenzoimidazo! und 
2-TrlbrommethyIsulfonyl-5-nitrobenzothiazol ausgewahlt ist, und einen Farbbildner umfasst, der in Gegenwart ei- 
ner Saure eine Farbe entwickelt. 

Zusammensetzung nach Anspruch 1 , bei der das saureerzeugende Mittel mindestens eine Verbindung ist, die aus 
der Gruppe bestehend aus Trichloracetamid, 2-Tribrommethylsulfonyl-6-methoxybenzothiazol und 1 -Methyl-2-tri- 
brommethylsulfonbenzoimidazol ausgewahlt ist. 

Zusammensetzung nach Anspruch 1 , bei welcher der Farbbildner aus der Gruppe bestehend aus Triphenylme- 
thanphthalidverbindungen, Fluoranverbindungen, Phenothiazinverbindungen, Indolylphthalidverbindungen, Leu- 
coauraminverbindungen, Spiropyranverbindungen, Rhodaminlactamverbindungen, Triphenylmethanverbindun- 
gen, Azaphthalidverbindungen und Chromenindolverbindungen ausgewahlt ist. 

Zusammensetzung nach Anspruch 3, bei welcher der Farbbildner aus der Gruppe bestehend aus Triphenylme- 
thanphthalidverbindungen, Fluoranverbindungen, Leucoauraminverbindungen und Chromenindolverbindungen 
ausgewahlt ist. 

Zusammensetzung nach Anspruch 1 , bei welcher der Farbbildner aus der Gruppe bestehend aus 




N(CH3) 2 
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N(CH 5 ) Z 



ausgewahlt ist. 

6. Zusammensetzung nach Anspruch 1 , wobei die Zusammensetzung bezogen auf das Gewicht der Zusammenset- 
35 zung 1 0 bis 85 Gew.-% des Polymerbindemittels, 1 5 bis 70 Gew.-% des Monomers, 1 bis 30 Gew.-% des Starters 

und jeweils 0,001 bis 5 Gew.-% des saureerzeugenden Mittels und des Farbbildners umfasst. 



40 
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Zusammensetzung nach Anspruch 1 , bei welcher das Polymerbindemittel aus Copolymeren von Monomeren aus- 
gewahlt aus der Gruppe bestehend aus Acrylsaure, Methacrylsaure, Methylacrylat, Methylmethacrylat, Ethylacry- 
lat, Ethylmethacrylat, Propylacrylat, Propylmethacrylat, Butylacryiat, Butylmethacrylat, Hydroxyethylacrylat, Hy- 
droxyethylmethacrylat, Hydroxypropylacrylat, Hydroxypropylmethacrylat, Benzyiacrylat, Benzylmethacrylat, 
Phenoxyacrylat, Phenoxymethacrylat, Isobomylacrylat, Isobornylmethacrylat, Glycidylacrylat, Glycidylmethacry- 
lat, o^Methylstyroi, o-, m- oder p-Hydroxystyrol, Acrylamid, Methacrylamid, Diacetonacrylamid, Diacetonme- 
thacrylamid, N-Methylolacrylamid, N-Methylo!methacrylamid, N-Butoxymethylacrylamid, N-Butoxymethylme- 
thacrylamid, Acrylnitril und Methacrylnitril ausgewahlt ist und bei welcher das Monomer aus der Gruppe bestehend 
aus Ethylenglycoldiacrylat, Ethylenglycoldimethacrylat, Triethylenglycoldiacrylat, Triethylenglycoldimethacrylat, 
Tetraethylenglycoldiacrylat, Tetraethylenglycoldimethacrylat, Propylenglycoldiacrylat, Propylenglycoldimethacry- 
lat, Trimethylolpropantriacrylat, Trimethylolpropantrimethacrylat, Tetramethylolpropantetraacrylat, Tetramethylol- 
propantetramethacrylat, Pentaerythrittriacrylat, Pentaerythrittrimeth aery lat, Pentaerythrittetraacrylat, Pentaery- 
thrittetramethacrylat, Dipentaerythritpentaacrylat, Dipentaerythritpentamethacrylat, Dipentaerythrithexaacrylat 
und Dipentaerythrithexamethacrylat ausgewahlt ist und bei welcher der Farbbildner aus der Gruppe bestehend 
aus Triphenylmethanphthalidverbindungen, Fluoranverbindungen, Phenothiazinverbindungen, Indolylphthalidver- 
bindungen, Leucoauraminverbindungen, Spiropyranverbindungen, Rhodaminlactamverbindungen, Triphenylme- 
thanverbindungen, Azaphthalidverbindungen und Chromenindolverbindungen ausgewahlt ist. 

Eine lichtempfindliche Druckplatte, die ein Substrat und eine darauf laminierte Schicht aufweist, die aus einer 
lichtempfindlichen Harzzusammensetzung nach einem der Anspruche 1 bis 7 hergestellt worden ist. 
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9. Druckplatte nach Anspruch 8, bei der die lichtempfindliche Harzzusammensetzung mit einer Trockendicke im Be- 
reich von 0,5 bis 1 0 g/m 2 auf das Substrat aufgebracht ist. 

10. Druckplatte nach Anspruch 8, bei der eine Sauerstoff-Barriereschicht auf die Schicht der lichtempfindiichen Harz- 
5 zusammensetzung aufgebracht ist. 

11. Druckplatte nach Anspruch 10, bei der die Sauerstoff-Barriereschicht eine Dicke im Bereich von 0,1 bis 10 \im 
aufweist. 

10 12. Ein Verfahren zur Herstellung einer Druckvorlagenplatte, das die Schritte umfasst: Aussetzen der lichtempfindii- 
chen Druckplatte nach einem der Anspruche 8 bis 11 gegenuber Licht mit einer Welleniange im Bereich von 400 
bis 700 nm fur jedes Bild, urn die Schicht der Harzzusammensetzung auszuharten, Entwickeln der Druckplatte 
und weiter Aussetzen der Platte gegenuber Licht mit einer Welleniange im Bereich von 200 bis 380 nm. 

15 

Revendications 

1. Composition de resine photosensible comprenant un liant polymere, un monomere, un initiateur de photopolym6- 
risation g6ne>ant des radicaux lors d'une exposition a de la lumiere ayant une longueur d'onde de 400 a 700 nm, 

20 qui est choisi parmi des composes de titanocene, un agent g6n§rant un acide optiquement activable, gen§rant un 

acide lors d'une exposition a de (a lumiere ayant une longueur d'onde de 200 a 380 nm qui est choisi dans le 
groupe consistant en trichloroacetoamide, N-e^hyl-tribromoacetoamide, p-nitro-a,a,a-tribromoacetophe>ione, a, 
a,a-trichloroac6toph6none, 2-tribromom6thylsulfonyl-6-m6thoxybenzothiazole, 1 -m&hyl-2-tribromome^hylsulfo- 
ne-benzoimidazole, et 2-tribromom&hyIsulfonyl-5-nitrobenzothiazole, et un agent de formation de couleur d6ve- 

25 loppant une couleur en presence d'un acide. 

2 — Compositioaselon-la-revendicationJ,-dansJa^ 

dans le groupe consistant en trichloroacetoamide, 2-tribromom6thylsulfonyl-6-m6thoxybenzothiazo!e, 1-rn6thyl- 
2-tribromom6thylsulfone-benzoimidazoIe. 

30 

3. Composition selon la revendication 1, dans laquelle I'agent de formation de couleur est choisi dans le groupe 
consistant en des composes de triph^nylmethanephtalide, des composes de f luoranne, des composes de pheno- 
thiazine, des composes d'indolylphtaiide, des composes de leucoauramine, des composes de spiropyranne, des 
composes de rhodamine lactame, des composes de triphenylmSthane, des composes d'azaphtalide, et des com- 

35 pos6s de chrom6noindole. 

4. Composition selon la revendication 3, dans laquelle I'agent de formation de couleur est choisi dans le groupe 
consistant en des composes de triph6ny!m§thanephtalide, des composes de fluoranne, des composes de leu- 
coauramine et des composes de chromenoindole. 

40 

5. Composition selon la revendication 1 , dans laquelle I'agent de formation de couleur est choisi dans le groupe 
consistant en 
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Composition selon la revendication 1 , dans laquelle la composition comprend, sur la base du poids de la compo- 
sition, de 10 a 85 % en poids du liant polymere, de 15 a 70 % en poids du monomere, de 1 a 30 % en poids de 
Tinitiateur et de 0,001 a 5 % en poids respectivement de I'agent g6n6rant un acide et de I'agent de formation de 
couleur. 

Composition selon la revendication 1 , dans laquelle le liant polymere est choisi parmi des copolymeres de mono- 
meres choisis dans le groupe consistant en acide acrylique, acide methacrylique, acrylate de methyle, methacrylate 
de methyle, acrylate d'ethyle, methacrylate d'ethyle, acrylate de propyle, methacrylate de propyle, acrylate de 
butyle, methacrylate de butyle, acrylate d'hydroxyethyle, methacrylate d'hydroxyethyle, acrylate d'hydroxypropyle, 
methacrylate d'hydroxypropyle, acrylate de benzyle, methacrylate de benzyle, phenoxyacrylate, phenoxymetha- 
crylate, acrylate d'isobornyle, methacrylate d'isobornyle, acrylate de glycidyle, methacrylate de glycidyle, a-methyl 
styr6ne, o-, m-, ou p-hydroxystyrene, acrylamide, methacrylamide, diacetone acrylamide, diacetone methacryla- 
mide, N-methylol acrylamide, N-methylol methacrylamide, N-butoxymethyl acrylamide, N-butoxymethyl metha- 
crylamide, acrylonitrile, et methacrylonitrile, le monomere est choisi dans le groupe consistant en diacryiate d'ethy- 
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l£ne glycol, dimethacrylate d'ethylfcne glycol, diacrylate de Methylene glycol, dimethacrylate de triethylfcne glycol, 
diacrylate de tetram&hylene glycol, dimethacrylate de tetraethylene glycol, diacrylate de propylene glycol, dime- 
thacrylate de propylene glycol, triacrylate de trimethylol propane, trim ethacry late de trimethylol propane, tetraa- 
crylate de trimethylol propane, tetramethacrylate de trimethylol propane, triacrylate de penta§rythritol, trimetha- 
crylate de pentaerythritol, tetraacrylate de pentaerythritol, tetramethacrylate de pentaerythritol, pentaacrylate de 
dipentaerythritol, pentamethacrylate de dipentaerythritol, hexaacrylate de dipentaerythritol et hexam ethacry late 
de dipentaerythritol, et I'agent de formation de couleur est choisi dans le groupe consistant en des composes de 
triph6nylm£thanephtalide, des composes de fluoranne, des composes de phenothiazine, des composes d'indo- 
lylphtalide, des composes de leucoauramine, des composes de spiropyranne, des composes de rhodamine lac- 
tame, des composes de triphenylmethane, des composes d'azaphtalide, et des composes de chromenoindole. 

8. Plaque d'impression photosensible ayant un substrat et une couche laminee sur celui-ci, realisee a partir d'une 
composition de resine photosensible selon les revendications 1 a 7. 

9. Plaque d'impression selon la revendication 8, dans laquelle la composition de resine photosensible est appliquee 
sur le substrat sous une epaisseur a sec dans I'intervalle 0,5 a 10 g/cm 2 . 

10. Plaque d'impression selon la revendication 8, dans laquelle une couche de barriere a I'oxygene est appliquee sur 
la couche de composition de resine photosensible. 

11. Plaque d'impression selon la revendication 10, dans laquelle la couche de barriere a I'oxygene a une epaisseur 
dans Pintervalle de 0,1 a 10 \Lrr\. 

12. Procede pour la fabrication d'une plaque originale d'impression, comprenant les etapes d'exposition de la plaque 
d'impression photosensible selon les revendications 8 a 11 a de la lumiere ayant une longueur d'onde dans la 
gamme de 400 a 700 nm selon une image afin de durcir la couche de composition de resine, de developpement 

deJa-plaque_cttmpression,_eten-outre-d!expositto^ 

la gamme de 200 a 380 nm. 
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